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Santa Clara Pueblo fire crew preparing to burn experimental piles. 



Context and Background 

• Why do we care about pile burning? 
– Common fuel/debris disposal treatment 
– Long duration burning, including smoldering 
– Lots of piles being burned, especially in the West 
– Concentrating impacts spatially 
– Don’t really know the repercussions – need a baseline 

 

• Why is pile age important? 
– Backlog of piles to burn 
– Pile characteristics change (size, packing ratio, decay status) 

 

• Does age affect combustion, consumption, soils, vegetation? 



October 9 2012: 
“I’ve got 2,000+ acres of critical pile burning to get done, plus another 5,000 acres 
backed up on me.”  
 – Jim Bailey Fuels Planner, Naches Ranger District, Okanogan-Wenatchee National Forest 

7,000 acres × 15-20 piles acre = 105,000 to 140,000 piles 
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What are we studying? 

• Combustion 

– Flame height 

– Duration 

 

• Fuel Consumption  

– Completeness 

– Charcoal formation 
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What are we studying? 

• Effects on soils 

– Biology 

– Chemistry (N, P, C, SOM) 

– Erosion potential 

 

• Effects on vegetation 

– Crown damage 

– Species composition 



Study Design 

• Built 50 piles in two locations  

• Burn 5-10 piles per season 

 

2011          2012            2013         2014 

Fall 

 
Spring 

Age 0 
(n=5) 

Age 1 
(n=5) 

Age 2 
(n=5) 

Age 0.5 
(n=5) 

Age 1.5 
(n=5) 

Age 0.5 
(n=5) 

Age 0 
(n=5) 

Age 1.5 
(n=5) 

Age 1 
(n=5) 

Age 2 
(n=5) 

Built Fall 2011 

Built Spring 2012 

B
u

rn
 

Se
as

o
n

 

Study Year 



WA 

NM 

Study Locations 

• North-central New Mexico 

– Santa Clara Pueblo 

– Ponderosa pine forest 

– Thin & hand pile, no boles 

 
• Central Washington 

– Naches Ranger District 

– Ponderosa pine/Douglas-fir/grand fir forest 

– Thin & hand pile, with boles 



Methods 

• Combustion   •  Fuel consumption 

• Soil chemistry   •  Charcoal formation 

• Soil heating   •   Vegetation composition 

 Pile marker – even with top 
of pile when built 

0.25 m2 vegetation 
coverage plots 

Thermocouple array – four 
depths (surface, 5, 15, 30 cm) 

Soil sample 

Consumption, 
post-burn charcoal 
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Combustion 
• Day-of-burn conditions had a larger effect 

than pile age 

• Older piles  shorter flaming duration 
– Implications for emissions 

– May be more important for piles with large wood 

0

30

60

90

120

150

-0.5 0 0.5 1 1.5 2

Fl
am

in
g 

co
m

b
u

st
io

n
 d

u
ra

ti
o

n
 (

m
in

) 

Pile Age (years) 

WA 

Fall burns

Spring burns

Fall 2012 burn 
Spring 2012 burn 

Fall 2011 burn 



Combustion 

• High temperatures (800 °C+) in the flaming zone 

• Temperature drops rapidly above the flames 

 



Combustion 
• Lighter piles  

higher flame ht 
– Greater potential 

for crown damage? 

 

• Heavier piles  
longer flaming 
combustion 
– Large fuels a heat 

sink that depress 
flame height? 
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Fuel Consumption & Charcoal 
Washington site (so far): 

• Consumption >90% 

• ±1.2% turned to charcoal 
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Soils 

• WA and NM sites have similar soil texture 

• WA soils have higher organic matter content 

sandy loam 

NM soil 

WA soil 

(t = 4.52; p = 0.0001) 

Soil Organic Matter 



Soils 
Heating 
• Heavier piles  deeper & longer “lethal” heating 
• Lighter piles  larger heating “footprint” at surface 
• All piles  no lethal heating at depth, except in center 
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Vegetation 
• Almost no re-vegetation after one year 

• Erosion potential? 



Work in progress… 
• Half-way through treatment schedule 

• Just begun data organization and analysis 
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